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Foreword 

This Ethiopian Standard has been prepared under the direction of the Technical Committee for Non Alcoholic Beverages 
(TC 27) and published by the Ethiopian Standards Agency (ESA). The standard is identical with ISO 8128-1:1993 Apple 

juice, apple juice concentrates and drinks containing apple juice - Determination of patulin content - Part 1: Method using 

high-performance liquid chromatography 
published by the International Organization for Standardization, ISO 1993. 

For the purpose of this Ethiopian Standard, the adopted text shall be modified as follows. 

• The phrase "International Standard" shall be read as "Ethiopian Standard"; and 

• A full stop (.) shall substitute comma (,) as decimal marker. 
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Apple juice, apple juice concentrates and drinks 
containing apple juice — Determination of patulin 
content — 

Part 1: 

Method using high-performance liquid chromatography 



1 Scope 

This part of ISO 8128 specifies a method using high- 
performance liquid chromatography for the determi- 
nation of the patulin content of apple juice, apple juice 
concentrates and drinks containing apple juice. 

The limit of detection of the method is 10 ng/l, based 
on 5 ml of ready-to-drink apple juice. 

NOTE 1 ISO 8128-2 specifies a method using thin-layer 
chromatography. 



2 Principle 

Extraction of patulin from a test portion using ethyl 
acetate, followed by partitioning of the extract with 
aqueous sodium carbonate solution. Qualitative and 
quantitative determination of the patulin content by 
means of high-performance liquid chromatography 
(HPLC) using an ultraviolet (UV) detector. 



3 Reagents 

Use only reagents of recognized analytical grade, and 
water of HPLC grade. 



3.1 Solvent, ethyl acetate. 

3.2 Mobile phase, acetonitrile, 10 % (V/V) solution. 

3.3 Extraction solution, 14 g/l aqueous solution of 
anhydrous sodium carbonate. 



3.4 Acetate buffer, pH 4. 

Mix 16,4 ml of dilute acetic acid 

[c(CH 3 COOH) = 0,2 mol/l] with 3,6 ml of sodium 

acetate [c(CH 3 COONa) = 0,2 mol/l]. 

3.5 Acetic acid, glacial. 

3.6 Patulin standard solution (C 7 H 6 4 ). 

3.6.1 Preparation 

Weigh, to the nearest 0,1 mg, 10,0 mg of patulin in 
a 100 ml one-mark volumetric flask and dissolve it in 
the acetate buffer (3.4). Make up to the mark with the 
acetate buffer. 

Pipette 10,0 ml of this solution into another 100 ml 
one-mark volumetric flask and make up to the mark 
with the acetate buffer. 

The patulin content of this standard solution is 
10 ng/ml approximately. 

Measure the absorbance at 276 nm of this standard 
solution on an appropriate spectrometer using quartz 
cells of optical path length 10 mm. 

NOTE 2 The preparation of the standard solution and the 
control of its purity are based on reference [3]. 

3.6.2 Calculation of the concentration 

Calculate the concentration p ps , expressed in micro- 
grams per millilitre, of the patulin solution (3.6.1) using 
the formula 



Pps ; 



AxMfX'i 000 xC 



^276 
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where 
A 



is the absorbance of the patulin standard 
solution; 

A 276 is the molecular absorbance of the patulin 
solution at the maximum (276 nm) of the 
absorption spectrum (see note 3); 

M r is the relative molecular mass of patulin; 

C is the apparatus constant (usually 1). 

NOTE 3 The molecular absorbance coefficient of patulin 
measured in ethanol at 276 nm is equal to 14 600. 



4 Apparatus 

Rinse the laboratory apparatus before use with a 
10 g/l sodium hypochlorite solution. 

Usual laboratory apparatus and, in particular, the fol- 
lowing. 



4.1 High-performance liquid chromatograph, 

equipped with a UV detector (capable of operating at 
276 nm) and equipped with a recorder and/or 
integrator. 

4.2 ODS 1) reverse-phase column, or any other 
equivalent column, with 

— an efficiency of at least 35 000 theoretical plates 
per metre; 

— length of 250 mm; 

— inner diameter of 4,6 mm; 

— a stationary phase 2) with particle size of 5 [im. 



5 Sampling 

It is important that the laboratory receive a sample 
which is truly representative and has not been dam- 
aged or changed during transport or storage. 



6 Procedure 



6.1 Preparation of test solution 

Dilute apple juice concentrates with water, using a 1 :5 
mixture of concentrate to water, by volume. Then 
proceed as for the other products, as follows. 



6.1.1 Extract 5,0 ml of the laboratory sample (diluted 
with water if necessary) with 5,0 ml of ethyl acetate 
(3.1) for at least 1 min. Repeat the extraction twice 
more using 5,0 ml portions of ethyl acetate. Combine 
the three ethyl acetate phases and extract with 
2,0 ml of sodium carbonate solution (3.3). 

CAUTION — After combining the phases, carry out 
the extraction with sodium carbonate as quickly 
as possible, i.e. 1 min to 2 min, since patulin is not 
stable in alkaline media. 



6.1.2 Extract the carbonate phase (6.1.1) with an- 
other 5,0 ml portion of ethyl acetate and combine 
with the preceding portions. Reject the carbonate 
phase. Add 5 drops of acetic acid (3.5), mix and 
evaporate using a vacuum evaporator until 1 ml to 
2 ml remain. 



6.1.3 Transfer quantitatively the solution thus ob- 
tained to a vial of about 5 ml capacity, using several 
portions (about 1 ml each) of ethyl acetate, and evap- 
orate to dryness under a stream of nitrogen at about 
40 °C. Dissolve the residue in 500 \l\ of either the 
mobile-phase solvent (3.2) or acetate buffer (3.4). 



6.2 Preparation of the calibration curve 

Using a pipette, transfer 1,0 ml, 2,0 ml, 3,0 ml, 
5,0 ml and 7,5 ml of the patulin standard solution 
(3.6.1) to a series of five 10 ml one-mark volumetric 
flasks and make up to the mark with the acetate 
buffer (3.4). 

Adjust the flow rate applied to the HPLC column to 
about 1 ml/min and adjust the sensitivity so that an 
absorbance of 0,01 gives a full-scale deflection. 

Inject 10 \i\ to 30 \l\ of each of the calibration solutions 
into the chromatograph (4.1). 

Prepare the calibration curve by plotting the peak 
heights (or areas) against the patulin concentration in 
micrograms per millilitre. 



6.3 Determination 

Inject 10 nl to 30 \i\ of the test solution (6.1.3) into the 
chromatograph using the same conditions as for the 
preparation of the calibration graph. 

Identify the patulin peak of the test solution by com- 
parison with the peaks of the calibration solutions. It 
is important to distinguish the patulin peak from the 
HMF peak. 3 > 



1) ODS = octadecylsilane 

2) Bonded Octadecyl C 18 is an example of a suitable product available commercially. This information is given for the con- 
venience of users of this International Standard and does not constitute an endorsement by ISO of this product. 

3) HMF = 5-hydroxymethylfurfural 
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7 Calculation 

Determine the concentration of patulin in the test 
solution directly from the calibration curve (6.2). Cal- 
culate the patulin content of the sample, p p , in micro- 
grams per litre, as follows: 

P P =100 Ppt 



where 



is the concentration of patulin in the test 
solution, read from the calibration curve, 
expressed in micrograms per millilitre. 



8 Precision 

The precision of the method has been checked by 
collaborative studies! 4 !. 

Statistical parameters are expressed in accordance 
with ISO 5725111. 

8.1 Repeatability 

r = 41,9; s r =14,9 

where 

r is the repeatability limit; 

s r is the standard deviation of repeatability. 



8.2 Reproducibility 

J? = 47,5;- j* = 22,6 

where 

R is the reproducibility limit; 

s R is the standard deviation of reproducibility. 

9 Test report 

The test report shall specify 

— the method used, 

— the test result obtained, and 

— if the repeatability has been checked, the final 
quoted result obtained. 

It shall also mention all operating details not specified 
in this part of ISO 8128, or regarded as optional, to- 
gether with details of any incidents which may have 
influenced the test result. 

The test report shall include all information necessary 
for the complete identification of the sample. 
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Organization and Objectives 

The Ethiopian Standards Agency (ESA) is the national standards body of Ethiopia 
established in 2010 based on regulation No. 193/2010.ESA is established due to the 
restructuring of Quality and Standards Authority of Ethiopia (QS 
established in 1970. 




ESA 's objectives are: 



♦ Develop Ethiopian standards and establish a system that enable to 
check weather goods and services are in compliance with the 
required standards, 

♦ Facilitate the country's technology transfer through the use of 
standards, 

♦ Develop national standards for local products and services so as to 
make them competitive in the international market. 

Ethiopian Standards 

The Ethiopian Standards are developed by national technical committees which are 
composed of different stakeholders consisting of educational Institutions, research 
institutes, government organizations, certification, inspection, and testing 
organizations, regulatory bodies, consumer association etc. The requirements and/ 
or recommendations contained in Ethiopian Standards are consensus based that 
reflects the interest of the TC representatives and also of comments received from 
the public and other sources. Ethiopian Standards are approved by the National 
Standardization Council and are kept under continuous review after publication and 
updated regularly to take account of latest scientific and technological changes. 
Orders for all Ethiopian Standards, International Standard and ASTM standards, 
including electronic versions, should be addressed to the Documentation and 
Publication Team at the Head office and Branch (Liaisons) offices. A catalogue of 
Ethiopian Standards is also available freely and can be accessed in from our 
website. 

ESA has the copyright of all its publications. No part of these publications may be 
reproduced in any form without the prior permission in writing of ESA. 
International Involvement 

ESA, representing Ethiopia, is a member of the International Organization for 
Standardization (ISO), and Codex Alimentarius Commission (CODEX). It also 
maintains close working relations with the international Electro-technical 
Commission (IEC) and American Society for Testing and Materials (ASTM). It is a 
founding member of the African Regional Organization for standardization 
(ARSO). 



More Information ? 
Contact us at the following address. 
The Head Office of ESA is at Addis Ababa. 

SOU- 646 06 85, Oil- 646 05 65 
Ml 011-646 08 80 
IS/ 2310 Addis Ababa, Ethiopia 
E-mail: info@ethiostandards. org. 
Website: www. ethiostandards. org 
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